Abstract: The history of this geosyncline is divided into three stages: (1) Devonian and older ; (2) late Devonian to middle Triassic; and (3) la ter Mesozoic period. The socalled Pre-Cambrian metamorphic rocks require a further confirmation of their ages Upper Cambrian is the oldest dated sediment of the geosyncline. Three facies named Shihtien, Naungkangyi, and Thungson, can be distinguished in the Ordovician formation. In the later Palaeozoic sequence carbonate-rich and carbonate-poor facies alternate twice or more with intercalations of graptolites and tentaculites facies and other clastic facies . Broadly speaking, the early stage was the age of epirogenic undulations, whil e the second stage was the age of embryonic foldings by which the geosyncline was partly modified, and at length it was wholly deformed and consolidated by Mesozoic orogenies.
INTRODUCTION
During the Palaeozoic Era the Burmese-Malayan geosyncline extended from the Shan Plateau and west Yunnan in the north to the Thai-Malayan Peninsula in the south and further into Borneo. In this sedimentary zone Ordovician cystoids have already been reported from Burma by Noetling (1890), and in west Yunnan by Loczy, (1898) . Subsequently the Palaeozoic biostratigraphy had been greatly clarified by La Touche (1913) , Coggin Brown, Sondhi, Reed, Yin, Lu and others, till at length Cambrian trilobites were discovered in the Paoshan area, west Yunnan by Sun (1938) . Then, schematizing the Palaeozoic sequence, he called this trough the "Sino-Burmese geosyncline". (Sun, 1945, p. 48 ).
In the Thai-Malayan Peninsula a Carboniferous fauna was first described from Phattalung by Reed (1920) , but for a long time little was known of the older history (Alexander, 1956 ). In the last 15 years, however, all of the Palaeozoic Systems were documented by fossil evidence in the southern area of this zone. Therefore, the "Sino-Burmese-Thailand-Malayan geosyncline" was abbreviated to the "BurmeseMalayan geosyncline" (Kobayashi, 1964) .
In my opinion it is relevant to divide the history of its development into three stages. Main events in the early stage were wide and gentle movements of the geosyncline, causing oscillations of shore line in the Devonian and older periods as revealed in the gradual variations of sedimentation and local discordances. In the middle stage, from late Devonian to middle Triassic, local crustal disturbances and igneous activities took place, but they were not strong enough to change the principal outline of the geosyncline. During the Mesozoic Era, however, the geosyncline suffered strong orogenic activity accompanied by the emplacement of granites through which the whole geosyncline has become emergent and consolidated.
CAMBRIAN SEDIMENTS AND THE SO-CALLED PRECAMBRIAN ROCKS
Upper Cambrian trilobites occur in shales at Paoshan and Mangshih, west Yunnan, in the north, and in the Tarutao sandstone at Tarutao island just to the north of the Thailand-Malaysian boundary (Sun, 1939 , Kobayashi, 1957 , Lu, 1964 . In the Langkawi Islands to the south of the boundary the thick "Machinchang clastic series" is overlain by fossiliferous Ordovician limestone, but its base is unexposed (Jones, 1968) .
In Thailand, the "Phuket series" was ascribed to the Cambrian by the inclusion of Planulites( ?) (Brown et al. (1951) , but such an impression is not a reliable Lower Cambrian indicator (Kobayashi, 1960) . Toriyama and others (in Kobayashi et al., 1964) referred it to the "Kanchanaburi series" in view of the fact that it was located beneath the Permian Rat Buri limestone and that fenestellids and other fossils in its pebbly sandstone were suggestive of Carboniferous. Recently Young and Jantaranipa (1970) reached the same conclusion when they found Waribole perlisense below the Bryozoan beds. The "Kanchanaburi series" or Tanaosi group (Javanaphet, 1969) extends down as far as Lower Devonian because it contains Plagiolaria, monograptids, and tentaculitids (Kobayashi and Hamada, 1968) .
In the Shan States the "Bawdwin volcanic series", which rests on the metamorphosed "Chaung Magyi series" unconformably, is conformably overlain by the Ordovician Naungkangyi beds with the Pangyun sandstones and grits at the passage beds. If the rhyolite lava flow, tuff, and agglomerate of the series are really Cambrian in age, the Bawdwin volcanism is an exceptional event in Eastern and Southeastern Asia.
In the correlation Tables of China, Supplement, (Compilation Committee, etc., 1958) , it is shown that the basement complex of west Yunnan composed of the Tsangshan gneiss and Shihku schists is overlain by the pre-Cambrian Kaoliang phyllite, shale, and quartzite formation, and the latter in turn by the Upper Cambrian Paoshan series, both unconformably. According to Sun and Szetu (1947) , however, the Archaean Tsangshan gneiss complex is in thrust contact with metamorphosed Ordovician rocks in the Paoshan area. The so-called Kaoliang rocks are there metamorphosed Palaeozoic and Triassic ones. The Kaoliang series is absent in the Tali-Liukiang area, west Yunnan.
In north Thailand the Precambrian gneiss series appears to be overlain by the less metamorphosed Cambrian-Ordovician formations, but "an undisturbed transgressive contact between Precambrian and Palaeozoic rock has not yet been observed." (Baum et al., 1970). In west Malaysia are Kelantan schists, Taku schists and the like whose Precambrian age was a debatable subject (Hutchison, 1961; Alexander et al., 1961) . Remarkably enough Ladinic Daonella and Paratrachyceras(?) are contained in a green schist in south Kelantan which deserved regional metamorphism (Kobayashi et aT., 1967) .
Little is actually known of the basement of the geosyncline. Much uncertainty remains about the so-called Precambrian rocks. It is however, certain that there was a long trough extending from the Sino-Burmese borderland to the Thai-Malayan peninsula already in the late Cambrian Period.
THREE FACIES OF ORDOVICIAN SEDIMENTS
The Ordovician sediments and faunas of the geosyncline can be classified into the following three facies:
lites, but also containing various shelly fossils in the middle and upper parts. Three formations and six zones are distinguished in the Ordovician system of the Paoshan area, four of which are graptolite zones (Sun & Szetu, 1947) . How far graptolites are distributed southward is an important question, because the Paoshan facies indicates the axial zone of the geosyncline in the Ordovician period.
2. The Naungkangyi facies is composed of shale, marl, and limestone, and contains various fossils, although graptolites are rare. A wealth of cystoids is a characteristic which this and the preceding facies have in common. The typical display of this facies is seen in the northern Shan states, but it is widespread also in the southern Shan states. (Kobayashi, 1958 (Kobayashi, , 1959 Kobayashi & Hamada, 1963 ; Hamada, 1963 ; Yochelson & Jones, 1968) . This and the preceding facies are linked with Armenoceras and Ormoceras from the Huai Urn Lu, Northwest Thailand (Kobayashi, 1961) , nautiloids from Kyaukse (Thein, 1968) , and the Orthoceras beds near Mawson, south Shan states (Reed, 1936) .
Noteworthy is the Tambak mudstone (Kobayashi and Hamada, 1970 , of the lower Mahang formation in central Perak in which Microparia is abundant beside graptolites and some other fossils as it is the southern member of the Shihtien facies.
MIDDLE PALAEOZOIC SEDIMENTS
Broadly speaking, the later Palaeozoic sediments of the geosyncline may be classified into the carbonate-rich and carbonate-poor facies which alternate twice, as below. TElIeRI KOBA Y ASRI west Thailand (Bastin et al., 1970) , the so-called Lower Detrital band of Pulau Langgon (Jones, 1961) , and Llandoverian graptolite shales of the Mahang formation in Malaysia (Burton, 1971) . Dalmanitina occurs in the basal parts of the band and in the Panghsapye beds (Reed, 1915 , Kobayashi and Hamada, 1963 , Kobayashi et ai. , 1963 . Thus the graptolite-bearing Llandoverian was widespread in the geosyncline, overlying the Ordovician.
In the Langkawi islands the Lower Detrital band is intercalated between the lower and upper Setul limestones containing conodonts in many horizons (Igo and Koike, 1967, 1968) and the rich Prodontochile fauna in the basal part of the upper Setullimestone whose age is late Llandoverian, if not early Wenlockian (Kobayashi and Hamada, 1971) . In the Kanthan area, Perak, Upper Ordovician and Silurian corals occur respectively below and above a wedge of graptolitic shales (Thomas & Scrutton, 1970) . The Kuala Lumpur Limestone in Selangor yields Middle and Upper Silurian corals, brachiopods, gastropods, and crinoids (Thomas, 1964; Gobbett, 1964 ; Boucot, Johnson & Jones, 1966) . In northwest Thailand many Ludlovian conodonts were found in limestones intercalated in clastic series (Bastin et al., 1970) .
In west Yunnan, the upper Jenhochiao series is mainly composed of limestones and contains Wenlockian corals and other fossils. In east Burma, the Namhsim beds consist of the Namhsim sandstone in the lower and the Konghsa marl in the upper part, both yielding various Wenlockian fossils .
It is a general tendency for limestones to be developed more in the Wenlockian than the Ludlovian and more in the south than in the north, while the Devonian and Anthracolithic carbonates were developed more and longer in the north than the other, seeing that the Moulmein and Rat Buri limestones tend to thin out southwards.
Devonian
The sedimentation of the tentaculites facies cont-inued in the geosyncline from Silurian to Devonian but the carbonate facies became predominant from late Middle Devonian . In the Sino-Burmese borderland the former is represented by the Washih and Zebingyi formations. The latter consists of the lower part of the Plateau limestone in the Shan states and the Hoyuanchai formation in west Yunnan. They are built up with dolomitic limestone in main and contain the Eifelian Padaukpin fauna in reef limestone, the Middle Devonian Wetwin fauna in shale intercalation (Reed, 1908 , Anderson et al., 1969 , and the Frasnian fauna near Padaukpin (Reed, 1930) . Stringocephalus and CyrtospiriJer l'erneuili indicate the Givetian and Famennian age respectively in west Yunnan.
In northwest and west Thailand the Lower Devonian and (7) Eifelian are documented by graptolites, tentaculites, conodonts and other fossils, and the Givetian and Upper Devonian by conodonts (Jaeger et ai. , 1968 (Jaeger et ai. , , 1969 Bastin et al., 1970) . In Malaysia, Lower Devonian monograptids are widely distributed in the Upper Detrital band of Pulau Langgon , the Mahang Formation in Kedah and Perak and the Foothills formation in west Pahang (Jones, 1967 (Jones, , 1970 . These monograptids are often accompanied by tentaculites (Burton, 1967) . Recently monograptids of the hercynicus group were found near Maymyo, northern Shan states (Berry in Muller, 1967) .
In Penins.ular Thailand Plagiolaria and monograptids are contained in the tentaculites shales of the Kanchanaburi series between Trang and Phattalung (Kobayashi and Hamada, 1968) . In Upper Perak a unique Devonian fauna was found at Kroh in a tentaculites-bearing silty mudstone bed of the Baling Formation. It contains Plagiolaria. Most of the Kroh brachiopods are dwarfed. Pseudotrinodus is an isolated relic genus of the Agnostida. Because the visual organs are degenerated in the Kroh trilobites, their habitat would have been a deep and dark shelter and stagnant water there was unfavourable for benthos (Kobayashi and Hamada, 1971) .
Givetian Stringocephalus was found in a limestone at Kampar near Ipoh, Perak (Gobbett, 1966) . Middle and Upper Devonian conodonts are contained in limestones near Ipoh (Alexander and Muller, 1963; Muller, 1967) . Heliolites and Clathrodictyon from the Danau formation, Borneo, show that the geosyncline was extending into central Borneo from the Malayan peninsula (Rutten , 1943) .
Finally, there is a red shale formation in Northwest Malaya which contains Waribole perlisense, ambocoeliids and others (Kobayashi and Hamada, 1966; Hamada, 1968 Hamada, , 1969 Hamada, , 1970 . The age of the fauna is Upper Devonian and/or Lower Carboniferous. The distribution of this red formation must be very extensive, because ambocoeliids of the same age occur in north Thailand (Hamada, 1968) .
PALAEOZOIC CRUSTAL MOVEMENTS AND IGNEOUS ACTIVITIES
The discordance between the Naungkangyi beds and the Chaung Magyi series show the Ordovician transgression . Those at the base of the Namhsim sandstone on the Ordovician Hwe Maung and older sediments, the Konghsa marl on the Naungkangyi beds, the Zebingyi beds on the lowest Silurian Nyaungbaw limestone, and the Plateau limestone on the Naungkangyi beds, reveal local deformations and major and minor transgressions in the Silurian-Devonian times, causing oscillations of the northwestern shore line of the trough. Granites, vein-quarts and other older rocks contained in the basal part of the Namhsim sandstone, pebbly sandstone of the Phuket series and conglomerates of the Mergui series in lower Burma must have been derived from the land on the west side of the geosyncline. Incidentally, the Mogok gneiss belt is now considered a product of repeated intrusions of granites from Precambrian to Cretaceous (Searl and Haq, 1964) . Koopmans (1965) postulated a folding phase in late Silurian to Devonian times from the mode of deformation of the Cambrian, Ordovician , and Silurian, formations and intruding granite sills in northwest Malaya, and proposed "Langkawi folding phase" for it. He emphasized the lack of Devonian strata in Thailand and the presence of only a few patches of Middle-Upper Devonian in Malaya as indications of the phase. The Devonian system is , however, known now to be extensive in Thailand and Malaysia. The Upper Silurian and Lower and Middle Devonian formations are continuous and often combined in the tentaculites facies. There is no extensive hiatus or non-deposition at Ludlovian as claimed by Burton (1967) .
In Pulau Langgon, Langkawi Islands, the Upper Detrital band, Lower and Middle Devonian in age, is unconformably overlain by the conglomeratic mudstone at the base of the red beds (Kimura and Jones , 1957) . According to Jones (1968) the Upper Devonian to Lower Permian Singa and Kampong Sena formations overlie the Lower Devonian and older Palaeozoic unconformably in the northwestern part of the Malayan peninsula, but the discordance becomes indistinct easterly and the Middle Palaeozoic limestone is unbroken in central Perak. Burton (1966) argued for the existence of the Langkawi folding phase, saying that it "is most probably of Middle to Upper Carboniferous date," because granite detritus and fragments of metamorphosed argillites are contained in the Singa and Kampong Sena formations. He considered that it constituted the culmination of a clearly defined Upper Cambrian to Lower Carboniferous cycle of sedimentation. Now, however, it is known that the sequence of these periods reveals polycyclic alternations of carbonate and clastic facies , instead of a simple grand monocycle. Brown and others (1951) have already pointed out that in Thailand "The massive Rat Buri limestone in many places lies at flatter angles than the underlying beds suggesting either that the limestone was deposited nonconformably on the intensely folded Paleozoic sedimentary rocks or that the limestone was thrust up over them. " Martini (1950) supported the latter alternative, considering that the apparent discordance may be due to differential deformation between the limestone and the underlying incompetent rocks. In the Malayan Peninsula in the south, the Pahang volcanic series represents the intrageosynclinal volcanism in the Carboniferous-Triassic periods which was widespread in Pahang, Kelantan, Trengganu , Johore and other states (Alexander, 1956 ).
In the Shan plateau in the north Brunnschweiler (1970) It is reported that the so-called Kumming movement broke out in Yunnan and Indochina, but little is known of the phase of deformation in west Yunnan. The effect of these movements on the geosyncline is not yet known precisely.
The appearance of the red beds and the discordance at the beds mark off the beginning of the Middle stage of the Burmese-Malayan geosyncline. In the early stage there occurred no orogenic movement, although some intrageosynclinal volcanism in the late Ordovician and late Silurian times is reported from the Malayan peninsula. (Jones, 1968) .
Because this is a synthetic study, a relatively long bibliography is here appended to show the source of data, particularly recent papers on the geology of Thailand and West Malaysia.
